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CPI, consumer price index; ER, exchange rate; LP, license performance.
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2021?_1~2023%i A HE W73 S% T UrEP;kE}. o]of] AHEsto] QYA AlA|
A& ZZISIATHER 3)).

—l—l
*S.
)
—E‘ ook
R O

wLor
o

R

4 ¥igE 7ol QITRHAIE AEE o, APA|57E WA Al F5]A Hek o E I8l
W2} A (cross correlation)2 TRSHLE (18 4, (18 5)= 200849 195E 2023¢
11E7HA] v FFegat 2A A7) Wt At 232 yehd Aolrh XoF YO wAat
AEAG= 2 o] SHE
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e QX5 L 01§ A7 n| R JFal BA

(E 3) ADF H9I2 AdZat

sEHe 1R} Rp2HS
A7 | #3 | Trend & Intercept None Trend & Intercept None

t-statistic | p-value | #-statistic | p-value | t-statistic | p-value | #statistic | p-value

Unsold | -1.7029 | 0.7464 | -1.7252 | 0.0801 | -8.0383 | 0.0000 | -7.9095 | 0.0000

Sales | -3.6557 | 0.0279 | 0.7892 | 0.8825 | -2.6954 | 0.2398 | -2.5210 | 0.0117

2008 | Jeonse | -3.1497 | 0.0980 | 1.2966 | 0.9506 | -3.8926 | 0.0142 | -3.4538 | 0.0006

~ |Interest| -1.6445 | 0.7716 | -1.1256 | 0.2362 | -7.8332 | 0.0000 | -7.7003 | 0.0000

2023| M2 | -0.9335 | 0.9490 | 4.0061 | 1.0000 | -8.2251 | 0.0000 | -1.8335 | 0.0637

L

= | CPI |-0.9096 | 0.9517 | 2.8284 | 0.9989 | -3.7827 | 0.0196 | -2.3762 | 0.0173

ER | -2.9411 | 0.1521 | 0.4660 | 0.8144 |-10.3028| 0.0000 |-10.3245| 0.0000

LP | -1.5773 1 0.7982 | -0.7781 | 0.3779 | -2.7704 | 0.2103 | -2.5315 | 0.0114

T 13 ARt
AN7[ | 2 | Trend & Intercept None Trend & Intercept None

t-statistic | p-value | #statistic | p-value | #-statistic | p-value | f-statistic | p-value

Unsold | -5.2187 | 0.0010 | -0.9671 | 0.2915 | -2.7889 | 0.2113 | -1.9905 | 0.0460
Sales | -4.5820 | 0.0044 | 0.8875 | 0.8955 | -5.7176 | 0.0004 | -1.3217 | 0.1392
2008|Jeonse | =1.3923 | 0.8452 | 1.3894 | 0.9559 | -5.0609 | 0.0021 | -1.4582 | 0.1328

~ |Interest| -3.6835 | 0.0374 | -1.1241 | 0.2318 | -3.6036 | 0.0449 | -3.5514 | 0.0008
2010{ M2 | -2.0004 | 0.5808 | 10.3093 | 1.0000 | -5.3407 | 0.0006 | -1.4272 | 0.1403
2| CPl | -4.6592 | 0.0036 | 2.6943 | 0.9976 | -4.5325 | 0.0071 | -2.9602 | 0.0043
ER | -3.0438 | 0.1377 | 0.1575 | 0.7251 | -2.9048 | 0.1743 | -4.3985 | 0.0001

LP | -3.0431 | 0.1355 | -1.0545 | 0.2576 | -6.9688 | 0.0000 | -7.0907 | 0.0000

sEHs 12 XR2 e 27t AR
A7| Ha Trend & Intercept Trend & Intercept Trend & Intercept

t-statistic | p-value t-statistic | p-value f-statistic | p-value

Unsold | -2.4771 0.3365 -2.1734 0.4880 —-6.3987 0.0000

Sales -2.7549 0.2229 -0.8319 0.9521 -5.3985 0.0006
Jeonse | -3.1872 0.1044 -1.5962 0.7721 -3.8049 0.0294
2021~ | Interest | —1.3807 0.8481 -3.3996 0.0687 -6.3996 0.0000
20234 M2 -2.2135 0.4670 -3.0186 0.1425 -6.0811 0.0001

CPI -1.3652 0.8532 -3.5826 0.0469 —-6.4424 0.0000
ER -2.5131 0.3202 -4.9338 0.0021 -5.6510 0.0004
LP -2.9945 0.1484 —6.1672 0.0001 -9.6697 0.0000

ADF, augmented Dickey—-Fuller; CPl, consumer price index; ER, exchange rate; LP,
license performance.

Housing Finance Research, Vol 8 No. 1, pp. 99-131 111



FAY

DUNSOLD DSALESI-i) DUNSOLD DSALES(+i) i lag lead DUNSCLD,DJEOMSE(-i) DUNSOLD,DJECNSE(+i) i lag lead
e = 0 -06405 -0.6405 e = 0 -0.8647 -0.8647
| 1 = 1 1 -0.5924 -0.6009 | E— ! ———— l 1 -0.7876 -0.8019

= = 2 -0.5370 -0.5685 e e 2 -0.7002 -0.7458
= = 3 -0.5007 -0.5381 ] = 3 -0.6224 -0.6922
| — ' s L] 4 -0.4313 -0.4997  s—| ' = ' 4 -0.5594 -0.6320
 — ' — ' 5 -0.4999 -0.4552 — ' | — ' 5 -0.5084 -0.5718
—] ' [ ' 6 -0.4842 -0.3959 | — ' — ' 6 -0.4362 -0.5031
| ' = ' 7 -0.3994 -0.3247 | | ' | m— ' 7 -0.3497 -0.4271
= 1 = 1 8 -0.3481 -0.2405 L — ! — ' 8 -02719 -0.3378
— ' L = ' 9 -0.3034 -0.1434 =5 ' = ' 9 -0.2003 -0.2371
= 1 LI L 10 -0.2700 -0.0429 L ' L = ' 10 -0.1394 -0.1353
= [ ' [ 11 -0.2234 0.0514 LI = ' ' ' 11 -0.0753 -0.0378
L = ' ' = 12 -0.1690 ©0.1371 ' 1 | ' 12 -0.0099 00551
g ] v = 12 -0.1108 0.2070 l g ! 0 13 0.0554 0.1359
LI i ] ' e ] 14 00410 02752 ' = ! = 14 01228 02230
] poe ' — 15 00475 03412 ' /1 ' — 15 01931 03166
' = ' — 16 01374 03852 ' = ! — 16 02574 0.3883
DUNSOLD DINTEREST(-i) DUNSOLD DINTEREST(+i) i lag lead DUNSOLD,DM2(-i) DUNSOLD,DM2(+i) i lag lead
'  E— v E— 0 06167 086167 ——— ! —— ! 0 -0.6934 -0.6934
'  — '  — 1 06570 05105 ) ! — ! 1 -0.7270 -0.5923
' ] v o | 2 06810 04155 | e— ! | — ! 2 -0.7421 -0.4995
v ] ' =] 3 07046 03315 ] ' — ' 3 -0.7523 -0.4141
1  E— | ' = 4 07252 02463 — ! — ! 4 -0.7671 -0.3301
v  — v /| 5 0.7359 0.1655 | e— ' = ' 5 -0.7880 -0.2521
' E— ' = 6 06918 0.0958 —— ! "= ! 6 -0.7620 -0.1772
' — | v g 7 06027 00538 ——— ! [ = ! 7 -0.6992 -0.1061
! — | i ! 8 05118 00329 —— ! L ! 8 -0.6414 -0.0359
LI s | ' ' 9 0.4206 -0.0011 | s ! ! 9 -0.5772 0.0329
'  —] LI ! 10 0.3495 -0.0416 —] ' ' = 10 -0.5161 0.0991
! = LR ! 11 02939 -00768 — ! ' = 11 -0.4401 0.1602
v = LI = ' 12 0.24923 -0.1062  — ! ! = ! 12 -0.3578 0.2164
v = L = ! 13 02111 01417 [J m— ' ' = 13 -0.2777 0.2632
' /| L L 14 01711 -0.1865 [ ! ! — 14 -0.1924 03128
' [ ] ' = ' 15 01252 -0.2404 ' O ! ! —— 15 -0.0946 0.3653
' a = ! 16 0.0680 -0.2926 | 1 ' — 16 0.0035 0.4043
DUNSOLD,DCPI{-i)} DUNSOLD,DCPI(+i} i lag lead DUNSOLD.DER({-i) DUNSOLD.DER(+i) i lag lead
— ' —— ' 0 -0.6625 -06625 1 — ! — 0 03639 0.3639
| E— ' | E— ! 1 -0.6866 -0.5720 1 i ' — 1 02833 04033
——] ! — ! 2 -0.7017 -0.4978 ' = ' — 2 01747 0.4427
—/—— ' — ! 3 -0.6952 -04275 ' ' 1 —— 3 00478 04723
| e— L ! 4 -0.6893 -0.3576 o ! ! — 4 -0.0720 04521
——/ ! = ! 5 -0.7065 -0.2913 = ' ! — 5 -0.2041 0.4009
——— ! = ! 6 -0.6835 02232 = U 1 — 6 -0.2935 0.3499
| — ! [ == ! 7 -0.6291 -0.1502 | ' ! — 7 -0.3504 0.3009
—] ' 'g ! 8 -0.5714 -0.0743 — ' ! = 8 -0.4089 0.2366
—] ! K ! 9 -0.5120 -0.0016 m— ! ! / 9 -0.4746 0.1487
— ' ' g 10 -0.4659 00608 —— ' ' p 10 -0.5284 0.0814
| E— ' ' A 11 -0.4030 0.1159 | e— ' ' g 11 -0.5499 0.0500
—_ ! v = 12 -0.3268 01752  — ! ! ! 12 -0.5595 0.0327
L | ' v = 13 -0.2629 02277 — ' ! ' 13 -0.5442 0.0061
[l ! ' [ 14 -0.1968 0.2761 [ ' ' ' 14 -05276 -0.0146
LR = ! ' —1 15 -0.1148 03283 | E— ! ! ! 15 -0.5005 -0.0239
' ! ' — 16 -0.0160 0.3764 ' ' ' 16 -0.4541 -0.0326
DUNSOLD,DLP(-i) DUNSOLD,DLP(+i) i lag lead
v ! = ' 0 -0.1804 -0.1804
' ! = 1 -0.1103 -0.1958
' ' ' = 1 2 -0.0527 -0.1896
' ! LI = 3 0.0097 -0.1420
' ! LI = 4 0.0552 -0.1239
' ! LI = I 5 0.0589 -0.1337
' ! L = I 6 0.0900 -0.1752
U ! = ' 7 01250 -0.1796
v ! LI = ' 8 0.1323 -0.1138
' ! O 1 9 0.0934 -0.1027
' ! O 1 10 0.0200 -0.1037
' ! g 1 11 -0.0753 -0.0801
' ! ' ' 12 -0.2385 -0.0248
' ' 1 1 13 -0.1758 -0.0375
' ! ' ' 14 -0.1311 -0.0362
' ! ' ' 15 -0.0816 0.0002
' ' ' ' 16 -0.0270 0.0164

(08 4) WA o2
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HE QA RG-S o] 83t A7|E v gFE 8 24

DUNSOLD,DSALES(-) DUNSOLD,DSALES(+) i lag lead DUNSOLD,DJEONSE(-) DUNSOLD,DJEONSE(+i) i lag lead
1 ' ! g 0 00548 0.0548 — [ 0 -0.3411 -0.3411
1 = g o 1 0.1666 -0.0958 — ' 1 -0.2124 -0.4624
1 = [ s 2 02708 -0.2264 — | 2 -0.0843 -0.5645
1 — — 3 03669 -0.3353 — ! 3 0.0388 -0.6439
1 — 3 4 04579 -0.4245 — ! 4 0.1574 -0.7015
" = = 5 05353 -0.4945 = 5 02641 -0.7380
[ s | s I § 06035 -0.5442 = 6 0.3507 -0.7521
' ] [ | 7 06491 -05744 [ 7 0.4371 0.7463
] ] I | 8 06752 -0.5844 — 8 04973 -0.7218
1 ] [ 1 9 0.6741 -0.5747 —— [ 9 0.5362 -0.6809
] — = 10 0.6536 -0.5478 = ! 10 0.58577 -0.6241
" == = 11 0.6098 -0.5036 = ! 11 0.5562 -0.5502
' == = ! 12 0.5642 -0.4501 = 12 0.5413 -0.4656
] — | /= 13 05171 -0.3915 = ! 13 0.5154 -0.3752
v = = 14 0.4630 -0.3310 = 14 04770 -0.2838
== = 15 0.4023 -0.2685 g 15 04313 -0.1918
L s | = 16 03229 -0.2080 L = . 16 0.3733 -0.1076
DUNSOLD, DINTEREST(-i) DUNSOLD DINTEREST(+i) i lag lead DUNSOLD,DM2(-) DUNSOLD,DM2(+i) i lag lead
1 ——3 ! —3 0 08642 08642 ! —— ! — 0 0.8567 0.8567
! —— ! —— 1 08852 0.7811 ! —— ! — 1 08508 07582
' —— ' — 2 08845 086574 ! — ! | 2 0.8327 06629
! — ! — 3 08693 05585 ! —— ! — 3 08026 05708
! —— ! — 4 08394 04629 ! — ! — | 4 07703 0.4837
! — ! — 5 07951 03687 ! —— ! — | 5 0.7293 03999
! — ! = 6 07439 02769 ! —— ! — 6 006888 0.3167
l — ! = 7 06820 01845 | — ! /= 7 06344 02385
1 — ! g 8 06127 00800 | — | /| 8 05686 0.1589
1 — | [ 1 9 0.5268 -0.0032 1 — ! g 9 0.4337 0.0824
! i g 10 04308 -0.0906 i — ! ! 10 0.3887 0.0057
! = L = R 11 0.3247 -0.1665 ! = g o 11 0.2833 -0.0676
! = =g 12 02242 -0.2318 | = 1 L ! 12 0.1897 -0.1349
U = = 13 01260 -0.2794 [N = = 13 0.1082 -0.1936
! ! = 14 00289 -0.3163 1 1 [l 1 14 0.0377 -0.2406
L o ! = 15 -0.0662 -0.3451 1 1 1 | 15 -0.0273 -0.2806
L = = 16 -0.1558 -0.3609 [ = I = 16 -0.1024 -0.3044
DUNSOLD,DCPI(-i) DUNSOLD,DCPI(+) i lag lead DUNSOLD,DER(-i) DUNSOLD,DER(+) i lag lead
! ———— ! —————— | 0 0.9375 0.9375 ! ——3 1 —] 0 08273 08273
! ————— ! ———————) | 1 0.8981 0.8878 | ——— 1 — 1 0.8450 0.7415
! ———1 ! — 2 0.8443 08349 ' —— 1 — 2 0.8427 06655
! 1 ! 1 3 0.7852 07758 ! ) 1 — 3 0.8289 05975
! —— ! — 4 07258 0.7075 ! E— | 1 — 4 08038 05214
! ——1 ! ——— 5 0.6640 0.6302 | — | 1 | 5 07679 04418
! — ! — 6 05979 05435 ' —— 1 = 6 07172 03543
! — ! — 7 05182 04518 ! —1 ' = 7 06376 02675
! — ! —— 8§ 04318 03575 | — 1 /= 8 05476 01729
! — ! = 9 03340 0.2619 | = 1 g 9 0.4489 0.0710
! 1 ! = 10 0.2325 0.1603 ! = 1 ' 10 0.3565 -0.0342
1 o 1 1 11 01246 0.0583 ! = O ' 11 0.2656 -0.1283
! ! ! ! 12 0.0231 -0.0402 (= L = 12 0.1729 -0.2043
[ [ = 13 -0.0468 -0.1259 [ = 13 0.0734 -0.2567
[ ! [ ! 14 -0.1192 -0.1983 1 1 ] 1 14 -0.0337 -0.2997
[ ! = ! 15 -0.1834 -0.2580 [ ! — 15 -0.1267 -0.3334
= = 16 -0.2496 -0.2980 [ = = 16 -0.2040 -0.3619
DUNSOLD,DLP(-i) DUNSOLD,DLP(+i) lag lead

! ! L ' 0 -0.0661 -0.0661

! ! = ' 1 -0.0239 -0.1504

! ! = ' 2 0.0265 -0.1617

! ! L = ' 3 0.0739 -0.1442

! ! L = ' 4 0.1155 -0.1198

! ! o ' 5 0.1406 -0.0815

| ! [ ' 6 0.1577 -0.0601

' 1 U 7 0.1646 -0.0422

! ! ! ! 8 0.1594 -0.0283

! ! ! ' 9 0.1641 -0.0235

! ! ! ! 10 0.1713 -0.0263

! ! ! ! 11 0.2075 -0.0205

! ! ! ! 12 0.1647 -0.0010

! ! L ! 13 0.1485 -0.0441

! ! ! ! 14 0.1426 -0.0369

! ! ! ' 15 0.1428 -0.0309

! ! ! ' 16 0.1339 -0.0147

(13 5) WX A2M(20214~20234)
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r,, = ——1 - , where A=0, £1, 2,... (] 2)

9] 2o w2, ARl XoF YOl ARHASE ok B4 ht V4o Atk
Q1 S ST 4= ek, 9 FAM 1 (W7 Helh B ko] $50] wje} T AAEA 73]
A 57 TAS BRI AR 5 9 5 SIS Lk gl HI o5 ulo] AvE
ofmigich. WA ATASO Wels —1~10]m, -12 et 29 TS Uiz, 02
ABEAT} QS vhehH, 1.2 S ool JTAS Uehich Z kO o]H y7} xo] 419,
y=0 ol¢l y7t xol 5, T3 boeld y7h xol FHUTH: 2L oJulaek

2DV R, R ARS8 e 1—/; mﬂ £}

ARG AR 10714 F00] ARt TS 71T} o 20)0) ATRIAS ekt
15 Wt ol AR A0 ekl 820 4% A I °K+>4 ek
Bolt} o] 2()9] ATHAS Uehjon], njgojelo] 2ol Agshs 02 ekt
FEAA QB A9 AR 278 9H+)9) AThE Holck o) okt 3()] AnAE
PR} T A3 1138 9HH9] A TS ekl vl ioksdiao] Zelels] Ml
Agshs Aoz Uehge.

mrERE 717, oo} e AR S0 A Bolw, Fe
VAR5t mjEopEgol Aske A0 el njEopredt S A AR
271 Fo) ATFAZ Holth AX3RE 2()9] AT Hole Ao® ekt nlHok
o] FEHAPIAAGo] Aok R0 ettt thaae, B31F, 2u4E A%, B,
FEAA QUSPIIAS X0 AR} 8, A9, AR 11, AR O, AR} 1714] 9] Als
Ut o} S()9] ATbAE Lekiict thaae, Bak, e njRoreo] A

SRR, FEAN QISAL n B T,

i o

N

O

it

r
J

3. X

re
g

A 43

rra

Granger 1A H72 A O] it S5z Eet g ol Hiet ¥dd(direction

of influence)?] 2Flo]gtal & 4= Qlt}. Granger(1969)+= oJH ﬂ YE dSok= o thE ¥
XEF71 49 M YO olEHo] BAK o= °J:”Q£ 749 e XIS YO Rlo] Hrfefar

TI3HA QITEAE SISt & XY =X Y=o gk IRHA QIIRIHAIE 7RIS =
oJu|2 VAR EFoA AF7H(null hypothes1s)°] 712¥el 75 uRteH<(E 4)).
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HE QA=Y 1Y 0|85 A|7E v JFacsl 24
B 4) 7|17 Granger Q122 ZA A}
2008H~20234
Qg Lag 1 Lag 2 Lag 3 Lag 4 Lag 5 Lag 6
Fstat Fstat Fstat Fstat Fstat Fstat
Prob. Prob. Prob. Prob. Prob. Prob.
0.1220 2.0401 1.2975 1.4975 1.0168 0.9108
Unsold==CPI
0.7273 0.1330 0.2768 0.2049 0.4093 0.4885
0.7757 0.1656 0.1245 0.2792 1.2090 1.0564
CPI*=Unsold
0.3796 0.8475 0.9455 0.8912 0.3068 0.3909
0.0110 0.1955 0.5781 1.0300 0.7001 0.8443
Unsold*ER
0.9165 0.8226 0.6301 0.3932 0.6241 0.56374
3.8255 0.8292 0.9952 1.5660 1.4711 1.1011
ER=~Unsold
0.0520 0.4380 0.3964 0.1854 0.2016 0.3637
17.2205 1.5380 1.6774 1.2023 1.0832 0.9942
Unsold=#Interest
5.E-05 0.2176 0.1735 0.3115 0.3714 0.4309
19.249 5.6272 41767 3.5761 2.8070 2.5242
Interest="Unsold
2.E-05 0.0042 0.0069 0.0199 0.0182 0.0229
172.0520 | 8.9565 7.6128 5.6342 5.5477 45850
Unsold#Jeonse
3.E-28 0.0002 8.E-05 0.0003 9.E-05 0.0002
2.8266 2.0802 2.9361 2.1699 1.7692 1.1602
Jeonse#~Unsole
0.0944 0.1278 0.0347 0.0742 0.1215 0.3300
5.3637 2.9120 3.0424 3.2233 3.0824 3.2088
Unsold=LP
0.0216 0.0569 0.0303 0.0139 0.0108 0.0052
6.7253 1.3725 0.9789 0.5490 0.5007 0.4865
LP=~Unsold
0.0103 0.2561 0.4039 0.7000 0.7754 0.8178
14.3499 4.3364 2.9745 2.5360 3.9455 3.7040
Unsold#>M2
0.0002 0.0144 0.0330 0.0418 0.0020 0.0017
0.6763 0.1985 0.1883 0.0768 0.4350 0.6720
M2Unsold
0.4119 0.8201 0.9042 0.9893 0.8237 0.6724
162.7040 | 11.8820 8.9515 7.1158 6.3632 5.3923
Unsold#Sales
3.E-27 1.E-05 1.E-05 2.E-05 2.E-05 4.E-05
7.9112 0.6651 3.3225 2.6632 2.3386 1.8682
Sales#>Unsold
0.0054 0.5155 0.0210 0.0341 0.0437 0.0889

CPI, consumer price index; ER, exchange rate; LP, license performance.
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FA

of

2008~20234 1A QAnebA| AR AT thE 2o AR, Bl 214214
R L R R B R EEL R EERDER S
o, A QST A AR, o] Bk eek) S LA X, Fole 5
4 QUS7HIA, FEAY QST o AR S, Sl A o} B, w1
st o1 4500 TR I3fS A0 2 Liehith, 2UR 2T, B,
el 2 214, Blago] ZRPHAP A0 A Qlashs A0 Lefieh, 28|27
%, e, nlRopEao] FeA QIS MAIAe] A Qlutsh A0 ehith FeziA
Q3714 B5je, 2go] halel 1A ATkl A0 el B8o) Feiju7lA
20} TRHAIN} SHe 0w Uit FeiAA Qs I thE e} 8kt 1A Qlafshs
A0z et} ulsoseigo] S5t A Qufeks 20 ekttt W x4 e
o 3t M4 QlA1 S TIA) Qlakek] BAATE Erjs %E%‘UHUHWQXH SR AR,
GETe, FUAA A, B, Bk, AUAEIAS 202 AYSATHE 5)).

o8 14 |

O

B 5) A7 Granger Q42A ZA Zut

2008 ~2010 2021H~20234
7= Lag 1 Lag 1
f—stat Prob. fstat Prob.

Unsold=>CPI 4.5429 0.0408 0.1384 0.7124
CPF>Unsold 13.5688 0.0008 2.1655 0.1512
Unsold#ER 3.0776 0.0890 0.0158 0.9009
ER*Unsold 6.0988 0.0190 18.4293 0.0002
Unsold#Interest 0.0008 0.9772 11.0032 0.0023
Interest*>Unsold 15.0126 0.0005 46.9959 1.E-07
Unsold#Jeonse 19.9269 9.E-05 90.8105 1.E-10
Jeonse*Unsold 2.8801 0.0994 27.0764 1.E-05
Unsold=>LP 1.2885 0.2648 0.6386 0.4303
LP=>Unsold 0.1177 0.7338 6.2332 0.0181
Unsold=>M2 1.6362 0.2100 194.9220 6.E-15
M2#Unsold 16.0255 0.0003 23.2279 4.E-05
Unsold#Sales 23.0816 4.E-05 3.7296 0.0626
Sales#Unsold 1.3022 0.2623 13.4021 0.0009

CPI, consumer price index; ER, exchange rate; LP, license performance.
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e QX5 L 01§ A7 n| R JFal BA

2008A5-E] 2010 A|710l| St} 2BRRE7 A, v R FFEFT AR A, et
TR el A4S A lske A= UYERT:. tieaTl7t BRI, Eee]
A7, ghgo] Feuul7FA R0, diEa=7 FE AN Ao, diEa7T v
el IA dehe A S = LEryT.

2021955 20239 A17] 1384 A3A A7 2, diese|ot FHANT AR, Sokat
dEgd, vledFETH dEaa7H 4= J28A Ashke 2o ettt &HRE7 |7t

FERNZFAR]l, 2BRE7 A7t S9Rgol, FEu7 A A7 F ARRRET A, o]
.]

)

=
=

SN ARG, B0l mlEopEEegol e Qlafshe Z10® ekt
4. HEAR B

HIE] Q A= Y (vector error correction model, VECM}E #55k= ] §lof A2 4124
< SHH51] sl A7 ARFE Aok gttt VAR(p)EB Q] pAF A7 13 AR 2] AAeH A<= pE
Aeislr] Qlof] YRk 0 =2 olzto]A JH 71¥(Akaike information criteria, AIC)2} #¥= H X
71¥Schwartz information criteria, SC}& A8, AICS}FSC7T | ASHE = 352 A4 AIRF=
A3t} AR A, AA| 717 AIC 715202 3 AR 7 A4S A o2 YRl SC
712 2 AR 7P ARt A o= WERgTE WA 71712] 79 AIC 7153 SC B H7 %
LI 227 A3 g 0 = WERRaL, SCHT 0] et AR 2532 A AR g o =2 st
FHCE 6)).

(E 6) AI7I8 HE ARt 48 2t

Al7| 2008A~2023 2008 ~2010& 2021A~20234

Lag AIC SC AIC SC AIC SC
0 -14.9557 -14.8154 -30.4896 -30.1304 -30.6587 -30.2959
1 -45.8372 -44.5745 -47.7933 -44.5610 -49.7873 -46.5222

2 | -47.8373 | -456.4521° | -50.7688" | -44.6634° | -63.1611" | -46.9937
3 | -47.8515 | -44.3438 - - - -

Z: 7 X0.05.
AIC, Akaike information criteria; SC, Schwartz information criteria.
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AAGAZZF E9lto] EAeks 4% B84 (nonstationary)S 7FA 744 @4o] YER

F= 9louR QPYARQ] AAES Aok AP Ade| EAfcks SAE BA oR-E AAstolof
THE TAPT A6kl Eigenvalue
RIS Alolol] XA 19] TAR TAPE Sk AR FRIElo] HE QX<
SHATHCER 7)~<(F 12)).

3k} Johansen A7A9] Trace

4T 474 24

ARFP(VECM)S 43

(® 7) Johansen &

-
T
SHE A2 A

i)

2z 570

ME ™ Au(2008H ~2023H, Trace)

Unrestricted cointegration rank test(Trace)

Hypothesized : " 0.05 Prob.”
N\;F.) of CE(s) BRI Tiss siisie Critical value critical value
None’ 0.4008 290.5408 159.5297 0.0000
At most 1" 0.2565 193.7574 125.6154 0.0000
At most 2 0.2228 137.7487 95.7537 0.0000
At most 3 0.1807 90.1098 69.8189 0.0005
At most 4° 0.1333 52.4359 47.8561 0.0175
At most b 0.0675 25.3945 29.7971 0.1478
At most 6 0.0597 12.1930 15.4947 0.1479
At most 7 0.0030 0.5655 3.8415 0.4520
Z: 1) Trace test indicates b cointegrating eqgn(s) at the 0.05 level.
2) " Denotes rejection of the hypothesis at the 0.05 level.
3) © MacKinnon et al.(1999) p-value(R2%=Z 0.05).
H 8) Johansen 3X& Z%F Z1H20081~2023%, Max-eigenvalue)
Unrestricted cointegration rank test(Max—eigenvalue)
Hypothesized Eigenvalue Max-eigenvale 0.05 Prob.”
No. of CE(s) statistic Critical value critical value
None" 0.4008 96.7835 52.3626 0.0000
At most 1" 0.2565 56.0087 46.2314 0.0034
At most 2" 0.2228 47.6389 40.0776 0.0059
At most 3 0.1807 37.6739 33.8769 0.0168
At most 4 0.1333 27.0414 27.5843 0.0586
At most b 0.0675 13.2015 21.1316 0.4339
At most 6 0.0597 11.6275 14.2646 0.1254
At most 7 0.0030 0.5655 3.8415 0.4520
Z: 1) Max-eigenvalue test indicates 4 cointegrating egn(s) at the 0.05 level.

2) * Denotes rejection of the hypothesis at the 0.05 level.
3) © MacKinnon et al.(1999) p-value(R24=Z 0.05).
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(H 9) Johansen &X&2 ZXN ZIN2008E ~20104, Trace)

Unrestricted cointegration rank test(Trace)

HN»(;F.)O(E?G(SI:EZ((Z? NS Trace statistic Criti(?e;lo?/alue crit:j:rac?b\./alue
None” 0.9312 315.0568 159.5297 0.0000
At most 1° 0.8211 224.0727 125.6154 0.0000
At most 2° 0.7525 165.6557 95.7537 0.0000
At most 3 0.7074 118.0816 69.8189 0.0000
At most 4° 0.6144 76.2916 47.8561 0.0000
At most 5 0.4663 43.8932 29.7971 0.0007
At most 6° 0.3783 22.5432 15.4947 0.0037
At most 7' 0.1712 6.3845 3.8415 0.0115
Z: 1) Trace test indicates 8 cointegrating eqgn(s) at the 0.05 level.
2) * Denotes rejection of the hypothesis at the 0.05 level.
3) 7 MacKinnon et al.(1999) p-value(R24=Z 0.05).
(H 10) Johansen 3X& A Z1H2008H~2010H, Max—eigenvalue)
Unrestricted cointegration rank test(Max—eigenvalue)
Hypothesized Eigenvalue Max-eig.er?value | .0.05 | Frob.**
No. of CE(s) statistic Critical value critical value
None” 0.9312 90.9841 52.3626 0.0000
At most 1° 0.8211 58.5169 46.2314 0.0016
At most 2 0.7525 47.4742 40.0776 0.0062
At most 3 0.7075 41.7899 33.8769 0.0046
At most 4° 0.6144 32.3984 27.5843 0.0111
At most 5 0.4663 21.3501 21.1316 0.0466
At most 6 0.3783 16.1587 14.2646 0.0248
At most 7' 0.1712 6.3845 3.8415 0.0115

Z: 1) Max-eigenvalue test indicates 8 cointegrating eqgn(s) at the 0.05 level.
2) ~ Denotes rejection of the hypothesis at the 0.05 level.

3) © MacKinnon et al.(1999) p-value(R24Z 0.05).

Housing Finance Research, Vol. 8 No. 1, pp. 99-131 119



(® 11) Johansen &

ME A™ Au2021H~2023H, Trace)

Unrestricted cointegration rank test(Trace)

HN»(;F.)O(E?G(SI:EZ((Z? Azl IEES SESe Criti(?e;lo?/alue crit:j:rac?b\./alue
None” 0.9634 323.4734 159.5297 0.0000
At most 1° 0.8412 214.3513 125.6154 0.0000
At most 2’ 0.7945 153.6355 95.7537 0.0000
At most 3’ 0.6538 101.4259 69.8189 0.0000
At most 4° 0.5818 66.4255 47.8561 0.0004
At most 5 0.4646 37.6594 29.7971 0.0051
At most 6° 0.3279 17.0421 15.4947 0.0290
At most 7° 0.1122 3.9281 3.8415 0.0475

Z: 1) Trace test indicates 8 cointegrating eqgn(s) at the 0.05 level.

2) * Denotes rejection of the hypothesis at the 0.05 level.
3) 7 MacKinnon et al.(1999) p-value(R24=Z 0.05).

(¥ 12) Johansen &

X

Paps|
S|

O o

Z1K2021H9~20234, Max-eigenvalue)

Unrestricted cointegration rank test(Max—-eigenvalue)

Hypothesized No. Eigenvalue Max—eigeqvalue . .0.05 | Erob.**
of CE(s) statistic Critical value critical value
None' 0.9634 109.1221 52.3626 0.0000
At most 1° 0.8412 60.7158 46.2314 0.0008
At most 2 0.7945 52.2097 40.0776 0.0014
At most 3’ 0.6538 35.0003 33.8769 0.0366
At most 4° 0.5818 28.7661 27.5843 0.0351
At most 5 0.4646 20.6174 21.1316 0.0589
At most 6 0.3279 13.1140 14.2646 0.0754
At most 7° 0.1122 3.9281 3.8415 0.0475

Z: 1) Max-eigenvalue test indicates 6 cointegrating eqgn(s) at the 0.05 level.
2) * Denotes rejection of the hypothesis at the 0.05 level.
3) © MacKinnon et al.(1999) p-value(82l4Z 0.05).
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2 2G| /K B 45T B2} R TPt TR0 8 ) 202 S1EAY]

4 =
2008155 20231 1 B4 717 59k W] Hop e Aol /by 2 Qg & W e
ASPHIA, thegeloln, F2 BV K H 2 FFS F WAL 2R, B2,
A FAR| S0 T, BAE WElE AP 2 G & He o9l 2102 ekt

EAEE 7RI 345 37 chagel vlRekee] /g 2 9ge vl S0 Kol
], o]t G AR 31 5 QS]] ke o] ulHioy e wAle] e vE Row

HRATHKE 13), <I™E 7).

10D 5D 1M i 5y Max

1,200
1,000 \ﬁ_
1,467.60 5 Dec 2008

(ag 6) HEdes

B 13) AZIE D12y FHY S2HSEY

MH 24 712H2008'H~2023)

712t | dunsold | dsales | djeonse | dinterest | dM2 dCPI dER dLP
1 0.0603 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
2 0.0879 | -0.0023 | -0.0014 | 0.0077 | 0.0024 | 0.0012 | 0.0007 | 0.0129
3 0.1041 | -0.0042 | -0.0027 | 0.0155 | 0.0069 | -0.0020 | 0.0030 | 0.0229
4 0.1137 | -0.0045 | -0.0042 | 0.0219 | 0.0109 | -0.0063 | 0.0059 | 0.0299
5 0.1191 | -0.0036 | —0.0060 | 0.0265 | 0.0138 | -0.0100 | 0.0082 | 0.0344
6 0.1215 | -0.0019 | -0.0079 | 0.0296 | 0.0159 | -0.0127 | 0.0097 | 0.0371
7 0.1221 0.0003 | -0.0099 | 0.0313 | 0.0173 | -0.0145 | 0.0104 | 0.0387
8 0.1215 | 0.0027 | -0.0117 | 0.0321 0.0183 | -0.0156 | 0.0106 | 0.0396
9 0.1202 | 0.0050 | -0.0133 | 0.0323 | 0.0191 | -0.0162 | 0.0104 | 0.0402
10 | 0.1186 | 0.0073 | -0.0147 | 0.0321 0.0196 | -0.0166 | 0.0100 | 0.0405
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HE| QA R P ol 88k A7 mlRRE gl

%

T 13) AL
2008 ~2010
712t | dunsold | dsales | djeonse | dinterest | dM2 dCPl dER dLP
1 0.0314 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
2 0.0362 | -0.0041 | -0.0032 | -0.0058 | -0.0001 | 0.0059 | 0.0089 | —-0.0017
3 0.0362 | -0.0049 | -0.0103 | -0.0183 | -0.0080 | 0.0046 | 0.0184 | —0.0085
4 0.0398 | -0.0061 | -0.0167 | -0.0245 | -0.0129 | -0.0031 | 0.0208 | —0.0067
5 0.0445 | -0.0058 | -0.0185 | -0.0263 | -0.0114 | -0.0088 | 0.0188 | —0.0050
6 0.0482 | -0.0049 | -0.0179 | -0.0259 | -0.0082 | -0.0103 | 0.0165 | —0.0051
7 0.0512 | -0.0050 | -0.0171 | -0.0251 | -0.0056 | -0.0103 | 0.0149 | —0.0055
8 0.0537 | -0.0061 | -0.0164 | -0.0247 | -0.0038 | -0.0106 | 0.0140 | —0.0059
9 0.0558 | -0.0079 | -0.0159 | -0.0248 | -0.0027 | -0.0114 | 0.0138 | —0.0063
10 | 0.0575 | -0.0099 | -0.0154 | -0.0251 | -0.0024 | -0.0125 | 0.0141 | -0.0068
20215~20234
712t | dunsold | dsales | dieonse | dinterest | dM2 dCPl dER dLP
1 0.0648 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
2 0.0858 | 0.0024 | -0.0090 | 0.0168 | 0.0166 | -0.0024 | -0.0022 | —-0.0032
3 0.0962 | 0.0096 | -0.0093 | 0.0529 | 0.0189 | -0.0070 | 0.0061 | -00080
4 0.1077 | 0.0157 | 0.0002 | 0.0874 | 0.0154 | -0.0124 | 0.0205 | —-0.0105
5 0.1159 | 0.0179 | 0.0127 | 0.1121 | 0.0141 | -0.0159 | 0.0289 | —0.0099
6 0.1166 | 0.0166 | 0.0236 | 0.1232 | 0.0166 | -0.0168 | 0.0263 | —0.0069
7 0.1106 | 0.0133 | 0.0309 | 0.1211 | 0.0212 | -0.0150 | 0.0159 | —0.0031
8 0.1016 | 0.0096 | 0.0349 | 0.1105 | 0.0257 | -0.0115 | 0.0036 | 0.0004
9 0.0931 0.0064 | 0.0364 | 0.0971 | 0.0290 | -0.0071 | -0.0069 | 0.0032
10 | 0.0868 | 0.0041 | 0.0363 | 0.0846 | 0.0311 | -0.0028 | -00143 | 0.0051

CPI, consumer price index; ER, exchange rate; LP, license performance.
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2008 ~2023 2008 ~2010 20214~20234
#5008 0f DUNSOLD Response of DUNSOLD to Innovations Response of DUNSCLD to | nnovations
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I 7) A71E oY

FEAA Q5|7 o 2 27 LHE] 127HL7HA] 1.423%~7.262%S 4™
0.511%~4.478%Z 285k, M2E3}RS 0.047%~1.386% %
Al 4= B A|7o] g4 A Eo] F7ok= 2 0= UEhith
H 389171 717121 2008958 201097H] 7|7k} 221t sid[d] o] F 202195 20234
4 278 R00f| gt EARESEA] Aol W=, 2008\ F-E] 2023 7H4]
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e QX5 L 01§ A7 n| R JFal BA

SUsAHE, 2008E5E 202397HA] AR ARt vied FHE 24802 T
M7HEHHET D M2EST ¢oli, 228 587 7RI tdiege)ee &0, ZAE
Fz2Y APlE diEgehM2selgR] Aos Uehdtt o= S48k 24283t dARH. ==
Aol st iz 2= 28911 7RE ZAE e 7R st vy el diggept
7 9FE Al 8% BRI = . ERE tiewT] ol dd= viRle 891 &g,
M2EsIFgo] k=t oks 4 AVIE == 25970 e 243 2 Ay F=4 HHY
A7) AARE FRslel Z2 A AF e JFel e Aer HAHKR 14), <9 8)).

(HE 14) A7IE DY FH 2HEHEA

A 24 717H2008H ~20231)

=
N
N

r

S.E dunsold | dsales | djeonse |dinterest| dM2 dCPI dER dLP

0.0603 {100.0000/ 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000

0.1077 |97.9365| 0.0469 | 0.0178 | 0.5114 | 0.0484 | 0.0122 | 0.0038 | 1.4230

0.1526 |95.3227 | 0.0979 | 0.0409 | 1.2913 | 0.2305 | 0.0231 | 0.0415 | 2.9523

0.1945 |192.8810| 0.1144 | 0.0728 | 2.0635 | 0.4543 | 0.1191 | 0.1168 | 4.1780

0.2330 |90.8178| 0.1038 | 0.1173 | 2.7342 | 0.6675 | 0.2683 | 0.2053 | 5.0858

0.2681 |89.1386 | 0.0833 | 0.1761 | 3.2808 | 0.8542 | 0.4273 | 0.2858 | 5.7539

0.3000 | 87.7765| 0.0666 | 0.2487 | 3.7102 | 1.0146 | 0.5738 | 0.3490 | 6.2605

0.3289 | 86.6559 | 0.0619 | 0.3329 | 4.0402 | 1.1537 | 0.7010 | 0.3940 | 6.6602

OO N/ wWw|IN|—

0.3553 | 85.7154 | 0.0729 | 0.4253 | 4.2905 | 1.2763 | 0.8092 | 0.4234 | 6.9871

—_
o

0.3795 |84.9101 | 0.1006 | 0.5222 | 4.4785 | 1.3858 | 0.9006 | 0.4406 | 7.2618

20081 ~2010&

=
N
N

r

S.E dunsold | dsales | djeonse |dinterest| dM2 dCP!I dER dLP

0.0314 {100.0000| 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000

0.0497 |192.8026 | 0.6640 | 0.4254 | 1.3759 | 0.0006 | 1.4252 | 3.1846 | 0.1217

0.0689 | 75.9667 | 0.8658 | 2.4397 | 7.7778 | 1.3622 | 1.1927 | 8.8096 | 1.5956

0.0889 | 65.6656 | 0.9883 | 4.9856 | 12.286 | 2.9218 | 0.8389 | 10.7818| 1.5322

0.1074 |62.1379| 0.9663 | 6.3842 |14.4062 | 3.1313 | 1.2536 | 10.4536 | 1.2670

0.1239 |61.8517| 0.8841 | 6.8911 [15.1894 | 2.7935 | 1.6374 | 9.6304 | 1.1223

0.1389 |62.7345| 0.8310 | 6.9908 |15.3401 | 2.3846 | 1.8565 | 8.8112 | 1.0514

0.1532 |63.8966 | 0.8422 | 6.9023 |15.2238| 2.0239 | 2.0083 | 8.0906 | 1.0123

OO N/ jlw|IN|—

0.1669 |64.9627 | 0.9312 | 6.7142 | 15.0168| 1.7309 | 2.1552 | 7.4951 | 0.9937

N
(@]

0.1804 | 65.7856 | 1.0960 | 6.4756 |14.7983| 1.4993 | 2.3254 | 7.0285 | 0.9913

Housing Finance Research, Vol. 8 No. 1, pp. 99-131 125



T 14y A&

20214 ~2023¢

S.E dunsold | dsales | djeonse |dinterest| dM2 dCPI dER dLP
0.0648 |100.0000| 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
0.1106 |94.5560 | 0.0457 | 0.656b | 2.3218 | 2.2521 | 0.0457 | 0.0393 | 0.0821
0.1580 |83.3754 | 0.3893 | 0.6677 |12.3574 | 2.5285 | 0.2213 | 0.1660 | 0.2945
0.2130 | 71.4516| 0.7541 | 0.3675 |23.6281| 1.9169 | 0.4607 | 1.0138 | 0.4072
0.2707 |62.6081 | 0.9041 | 0.4481 |31.7911| 1.4606 | 0.6315 | 1.7703 | 0.3864
0.3227 [57.0911| 0.9005 | 0.8482 |36.9267 | 1.2926 | 0.7139 | 1.9093 | 0.3178
0.3648 | 53.8546 | 0.8375 | 1.3796 |39.9111| 1.3486 | 0.7286 | 1.6840 | 0.2560
0.3972 [51.9818| 0.7648 | 1.9344 |41.4196| 1.5559 | 0.6983 | 1.4289 | 0.2161
0.4221 150.8944 | 0.7002 | 2.4555 |41.9635| 1.8508 | 0.6465 | 1.2920 | 0.1971

10 | 0.4420 |50.2575| 0.6469 | 2.9129 [41.9300| 2.1832 | 0.5936 | 1.2826 | 0.1932
CPI, consumer price index; ER, exchange rate; LP, license performance.
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20084 ~2023 2008H~2010 20214~2023

Vvariance Decompasition of DUNSOLD .
Variance Decomposition of DUNSCLD ' Vvariance Decomposition of DUNSOLD
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Factors Affecting the Volume of Unsold
Housing by Period using Vector Error
Correction Model (VECM)

Giyoung Yaung'

Abstract

Unsold housing is one of the most important housing market indicators. Depending on
the timing and scale of unsold housing, the supply and demand for housing can be judged,
and this can be a good indicator of the housing market. This study investigates the correlation
between the housing sales price index, housing rental price index, mortgage interest rate,
money supply, consumer price index, exchange rate, and housing construction permit
performance and the number of unsold housing units. The vector error correction model
was used to analyze the impact response, and the results revealed that housing construction
license performance and mortgage interest rates were the most influential variables in the
unsold housing volume determinant model from 2008 to 2023. The most influential variables
in the model from 2008 to 2010 during the global financial crisis were mortgage interest
rates and exchange rates. The most influential variable in the post-pandemic period (2021
to 2023) was mortgage interest rates . The results of the variance decomposition analysis
indicate that mortgage interest rates are an influential factor in determining the overall

volume of unsold housing, which is similar to the results of the shock response analysis.

Keywords : Unsold Housing Volume, Granger Causality Test, Vector Error Correction
Model, Interest
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